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a $(1.0\leq a\leq 2.\mathrm{o})$ 1 $g$ $(x)=1-ax^{2}$
.





a – , $g_{a}$
. ( $\mathrm{G}\mathrm{l}\mathrm{o}\mathrm{b}\mathrm{a}\mathbb{I}\mathrm{y}$ Coupled MaP, GCM)
. , 2 a $(0\leq a\leq 2.\mathrm{o}),$ $\epsilon$
$(0\leq\epsilon\leq 0.5)$ $R^{N}(N\geq 1)$ .
$F_{a,\epsilon}$ : $R^{N}arrow R^{N}$ , $x=(_{X}1’\cdots,XN)^{T}\ovalbox{\tt\small REJECT}\mapsto y=(_{\mathcal{Y}}1’\cdots,yN)^{\tau}$
$y_{i}=(1- \mathcal{E})g_{a}(x_{i})+\frac{\epsilon}{N}\sum^{N}ga(x_{j}j=1)$ $(1\leq i\leq N)$
$\mathrm{N}=3$ .
$\mathcal{Y}1=(1-\mathcal{E})g_{q}(x1)+.\frac{\mathcal{E}}{3}\{ga(\chi)1+ga(_{X}2)+ga(x_{3})\}$
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$y_{2}=(1^{\cdot}- \epsilon)g_{a}(_{X_{2}})+\frac{\mathcal{E}}{3}\{g_{a}(X_{1})+ga(X_{2})+ga(X_{3})\}$
$y_{3}=(1-\epsilon)g_{a}(X_{3})+-\cdot\{3g_{a}(X1)+ga(x_{2})+ga(_{X}3)\}$
$\mathrm{N}$ , 100 . $\mathrm{N}$ ,
. ,




, . ( ) 1990 ,
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( [1][21). , $F_{a,\epsilon}$ ,
. , ([3]).
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, 500 . , GCM
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. ) \S 5
. \S 6, \S 7 – $10\mathrm{G}\mathrm{C}\mathrm{M}$
\S 4
$\mathrm{N}$
$S_{N}$ . $\sigma\in S_{N}$ $P_{\sigma}$ : $R^{N}arrow R^{N}$
$P_{\sigma}(x_{1},x_{2},\cdots,x_{N})=(X_{\sigma\langle 1)},X\cdots,X_{\sigma(})\sigma(2)’ N)$
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. , $P_{\sigma}$ \mbox{\boldmath $\sigma$} . , $R^{N}$ H\mbox{\boldmath $\sigma$}
$H_{\sigma}=\{X\in R^{N} : x_{i}=\chi_{\sigma(i}, 1)\leq i\leq N\}$
. $\sigma$ ,






$H_{\sigma}=\{_{X\in}R^{6} : x_{1}=x_{2}, X_{4}=x_{5}=x_{6}\}$
$[\sigma]=[3,2,1]$
$F:R^{N}arrow R^{N}$ GCM .
(1) $\sigma\in S_{N}$ , $F$ $P_{\sigma}-$ .
$P_{\sigma}F=FP_{\sigma}$
(2) $\sigma\in S_{N}$ , $H_{\sigma}$ $F-$ .
$F(H_{\sigma})\subset H_{\sigma}$
(3) $\sigma_{1},\sigma_{2}\in s_{N}$ . , $\tau\in S_{N}$
$\tau\sigma_{1}=\sigma_{2}\tau$




$\sigma_{1},\sigma_{2}$ $\sigma_{1},\sigma_{2}$ – .
, $\text{ }i(HF\sigma’|_{H_{\sigma}}):\sigma\in s_{N}\}$ \mbox{\boldmath $\sigma$} [\mbox{\boldmath $\sigma$}]
.
4GCM . 3 .
. 3 6
. [2,1,11 . 2 7 ,
$[3,1]$ 4 , [2,21 3 .




$\mathrm{N}=50$ , $\mathrm{k}=11$ 17475 , $\mathrm{N}=100$ ,
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( ) $x\in R^{N}$ $\delta$ (Effective Dimension)
$ED(x, \delta)=\min\{\dim H_{\sigma} : H_{\sigma}\cap B_{\delta}(x)\neq\phi\}$
. , x \mbox{\boldmath $\delta$} .
$x$ $\delta$ $T$ (Mean of Effective Dimension, MED)
MED$(x, \delta,\tau)=\frac{1}{T}\sum_{i=0}ED(Fi(X),\delta\tau-1)$
.
$\chi$ \mbox{\boldmath $\delta$} (Subspace nye) x \mbox{\boldmath $\delta$}
.
$ST(x,\delta)=\{[\sigma]:\dim H\sigma=ED(x,\delta), H_{\sigma}\cap B_{\delta}(x)\neq\phi\}$
4 $10\mathrm{G}\mathrm{C}\mathrm{M}$ $a=1.90$ , $0.0\leq \mathcal{E}\leq 0.5$ \epsilon 0.0005
. , 5000
, $\delta=10^{\triangleleft},T=10^{4}$ MED . \epsilon
10 , 10 .
.
$0.44\leq\epsilon\leq 0.5$ , MED$=1.0$ ,
. $\epsilon=0.3$ , MED$=2.0$ , 2
. $\epsilon=0.24$ , MED$=2.0$ MED$=3.0$ 2 , 2 3
. $\epsilon=0.41$ $\epsilon=0.18$
, MED ,
, . $0.0\leq \mathcal{E}\leq 0.14$
, MED , 10.0 , .




1. 1 , .
2. .
3 . ( , 5000 )
4. MED . ( , $\delta=10^{-4},T=10^{3}$ )
5 ST PE . ( , $10^{-4}$ 32
PE , $\mathrm{P}\mathrm{E}=0$ . )
6. 2. ( 10 )
7. 1. .
$\text{ }$ .
$5(\mathrm{B})$ MED$=2$ . 2
, , . , 2
, 2 .
100
$2\mathrm{d}$ . 5(a),(c) (d) ,
MED$=1,3$ 4 . IOGCM ,
10 , , 4 4\searrow
6 . MED$=1$ (1)
. MED$=1$ 2 $(1,2)$ $(1,2)$ , MED$=2$ (2) (2)
, . , MED$=2$ MED$=3$ $(2,3)$ $(2,3)$
. $9<\dot{\mathrm{M}}\mathrm{E}\mathrm{D}\leq 10$ $7(\mathrm{a})$ . $1<\mathrm{M}\mathrm{E}\mathrm{D}<9$
7\Phi ) . ,
,
, .
MED$=2$ , $\mathrm{S}\mathrm{T}$ 8
. $10\mathrm{G}\mathrm{C}\mathrm{M}$ , 2 5 $p\supset([5,51,[6,4],[7,\mathrm{s}],[8,2],[9,1])$ .
, 9 . ([55])
2 5 5 . ,
([55],[64]) 2 5 5 6 4
, .
\S 5
$F=F_{a,\epsilon}$ \S 2 .





$g_{a}(t)=$ l-at2 $Dg_{a}(t)=-\mathit{2}at$ $DF$
.
\mbox{\boldmath $\sigma$}\in SN . $x\in H_{\sigma}$ .
(1) $H_{\sigma}$ $H_{\sigma}^{\perp}$ $DF(x)$ .
$DF(H_{\sigma}^{\perp})\subset H_{\sigma}\perp$
(2) \mbox{\boldmath $\sigma$}




(3) H\mbox{\boldmath $\sigma$} Lyapunov
101
$\lim_{narrow\infty}\frac{1}{n}\log|DF^{n}(\chi)(\mathcal{V})|$ , $x\in H_{\sigma},$ $v\in H_{\sigma}^{\perp}$
H\mbox{\boldmath $\sigma$} Lyapunov
$\lambda_{i_{j.1}}=\lim_{narrow\infty}\frac{1}{n}m=0\sum^{1}\mathrm{l}\mathrm{o}n-\mathrm{g}|Dg_{a}(\pi_{i_{j,1}}\circ F^{m}(x))|$, $x\in H_{\sigma},$ $j=1,\cdots,k$
log(l-\epsilon ) . ,




$H_{\sigma}=\{x\in R^{10} : x_{1}=X_{2}=\cdots=\chi_{6},x=7\ldots=\chi_{1}\}0$
$x\in H_{\sigma}$ . ,
$u1,1$ $=$ $(1 , 1,1,1,1,1, 0,0,0,0)T$
$u1,2$ $=$ $(1, -1,0,0,0,0,0,.0, 0,0)T$
$u1,3$ $=$ $(1, 1, -2,0,0,0,0,0,0,0)T$
$u1,4$ $=$ $(1, 1, 1, -3,0,0,0,0,0,0)T$
$u1,5$ $=$ $(1, 1, 1, 1, -4,0,0,0,0,0)T$
$u1,\mathit{6}$ $=$ $(1, 1, 1, 1, 1, -5,0,0,0,0)T$
$u2,1$ $=$ $(0,0,0,0,0,0,1,1,1,1)T$
$u2,2$ $=$ $(0,0,0,0,0,0,1, -1,0 , 0 )T$
$u2,3$ $=$ $(0,0,0,0,0,0,1,1, - 2,0)T$
$u2,4$ $=$ $(0,0,0,0,0,0,1,1,1, - 3)T$
, $u_{1,1},u_{2,1}$ $H_{\sigma}$ , $u_{1,2},u_{1,3’\iota}u,4’ uu_{1}1,5$”$6’ 2,2u,u2,3’ u_{2,4}$ $H_{\sigma}^{\perp}$
. $u_{1,2},u_{1.3},u_{\iota,4},u\mathcal{U}_{1}uu_{2,3}1,5$”$6’ 2,2$”$\mathcal{U}_{2,4}$ $DF(x)$ ,
$u_{1,2},u_{1,3’ 1,4}u,u_{1,5’ 1}\mathcal{U},6\text{ }(1-_{\mathcal{E}})Dg_{a}(X_{1})$ :
$DF(x)\cdot u1,i=(1-\mathit{8})Dga(\chi_{1})\cdot u_{1,i}$ $(i=2,\cdots,6)$
$u_{2,2},u_{2,3},u_{2},\text{ }4\text{ }(1-\epsilon)Dga(X_{7})$ :
$DF(x)\cdot u_{2.i}=(1-\epsilon)Dg_{q}(x_{7})\cdot u_{2.i}$ $(i=2,\cdots,4)$





.$\log(1-\epsilon)+\lambda 7$ : $=4-1=3$
$H_{\sigma}$
$H_{\sigma}$ ,
$\mathrm{N}$ . , , 8 IOGCM









$y_{i}=(1- \epsilon)g_{a}(x_{i})+\frac{\mathcal{E}}{N}\sum_{j=1}^{N}g_{a}(X_{j})+\eta_{j}$ , $\eta_{i}\in[\sigma,-\sigma]$ , $(1 \preceq i\leq N)$
$\sigma$
$10\mathrm{G}\mathrm{C}\mathrm{M}$ $a=1.9,$ $\epsilon=0.186$ $\delta$ $10^{-13}$
$\sigma$
$10^{-15}$ 10
$x(\mathrm{O})\in R^{10}$ $x(t)$ $x(t)$ $ED(x(r),\delta)$ 32
5000 $ED(x(t),\delta)$ 6 10 ( 4,5
)
$x(\mathrm{O})$
( $\delta=10^{-13}\text{ }$ $\sigma=10-\iota 5\text{ }$) 10000
$x(t)$ 11 ( ) $0$ ( ) 10000
$ED(x(t),\delta)$ 11 ( ) 4000 6000
4000 4500
$ED(x(t),\delta)$ 10 6 4500 5100 6
5100 5500 $ED(x(t),\delta)$ 10



















$x_{1}$ $x_{3^{\text{ }}}$ $x_{7}$ $x_{9}$
$10^{-14}$
6
$|X_{4^{-}}X_{\text{\’{o}}}|_{\text{ }}|x_{4}-\chi 10|_{\text{ }}|X_{1}-X_{3}|_{\text{ }}|x_{7}-x_{9}|$ 4000 6000
12 $\text{ _{}|\chi}4^{-X}6|=0$
1.0E- 17 (I.OE-15 )
$H=\{x\in R^{10}|x_{4}=x_{6}=X_{10’ \mathrm{l}}\chi=x_{3’ 7}x=x_{9}\}$
[322111] 6
13 4600 5000 5200
5600 $(x_{4},x_{1})$






[3221111 6 $H\subset R^{10}$
6 GCM
$G_{a,\epsilon}$ : $R^{6}arrow R^{6}$ , $y=(y_{1},\cdots,y_{6})\tau_{1}\Rightarrow_{Z}=(z_{1},\cdots,z_{6})^{T}$
$z_{i}=(1- \epsilon)g_{a}(_{\mathcal{Y}_{i}})+\sum_{j\overline{-}1}6Cg_{a}j(yj)$ , $(1\leq i\leq 6)$
$(c_{\iota},c_{2},C3’ 4’ sCc,C_{6})=(3,2,2,1,1,1)$
\S 6 $x_{4},x_{6’ 10}X$ $10^{-13}$ – $y_{1}=-$
$0$ .3057604271100 $x_{1}$ $x_{3^{\text{ }}}$ $x_{7}$ $x_{9}$ $10^{-14}$ –
$y_{2}=$ $0$ .86801117174405, $y_{3}=$ $-$
104
$0$ .008862321848051 $x_{2},x_{58},x$











14 128 500 Lyapunov
$H$
( $0$ 500 ) $(y_{1},y_{2})$ 15 ( )
501 1000 1001




4500\sim 5000 $\mu_{1}(t)$ $0$
)
$\epsilon$ 0.187 $y(\mathrm{O})$ 5000 17
Lyapunov 16 $\epsilon$




$\epsilon=0.150$ $\Lambda_{1}$ ( $\Lambda_{1}$ ) $\Lambda_{2}$
$H$
















$x$ $H$ $\delta$ 6 ( 20)
$H$ $R^{10}$ [322111] 6
${}_{0}C_{3^{\cross}7}C\mathrm{x}_{5}2c=225200$ - $H$ $\Lambda_{1}$









(crisis-induced intermittency) ([7, 8])
GCM
21 1 $\Lambda_{1}$ $P$
GCM
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1 .
$0\leq a\leq 2$ , -1 $\leq x\leq 1$ .
2 GCM .
$\mathrm{N}=200$ . ( –
,
1, ,





$a=1.9,$ $\delta=\iota \mathrm{o}-4,$ $T=10^{4}$ ,





































































17 [322111] 6GCM $(y_{1},\mathcal{Y}_{2})$
$a=1.9,$ $\epsilon=0.187$ , $\sigma=10^{-15}\text{ }$ ‘ ‘
$0$ 5000
19 [322111] 6GCM $(y_{1},\mathcal{Y}_{2})$
$a=1.9,$ $\epsilon=0.150$ , $\sigma=10^{-1}5\text{ }$
$0$ 5000
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18 [3221111 6GCM
Lyapunov
$a=1.9,$ $\mathcal{E}=0.150$ ,
$\sigma=10^{-1}5\mathrm{O}$
20 $y$
$\Lambda_{1}$
$x$ $H$ $y$
$\Lambda_{1}$ $\Lambda_{2}$
$H$
21 1
$f(x)=16(\mathit{0}-1)C(X-0.5)^{2}(C(x-0.5)^{2}-0.5)+a,$ $c=1+1/\sqrt{1-a},$ $a=0.3033$
114
